. Energy-dispersive X-ray spectra for nanoporous gold with activated NHS-ester in the presence and absence of BSA. NHS-ester linker. Based on over 30 cursor profile analyses, most bright features are on average 25 ± 10 nm in lateral dimension. The nanometers sized protein features appear on the higher resolution AFM images, 300 nm × 300 nm, in the topography, as seen in Figure S2 -B. The amplitude images such as in Figure S2 -E served as a visual guide for protein location. An example of the typical cursor profile of the immobilized protein is shown in Figure S2 -F (redline in Figure S2 Figure S4 . Schematic drawing demonstrating the dependence of the particle shape on the finite tip radius and the local topography of the substrate. The thick line shows the apparent height corrugation. The particle in the valley seems lower and more flattened than the particle on the peak (h 1 < h 2 ). Similarly, the particle in the valley seems smaller in lateral dimension when compared to the particle on the peak ( x 1 < x 2 ).
Protein Counting Method

Topography
The apparent sizes of features can be also affected by the topography around them. For example, if one investigates particles adsorbed on a rough substrate their shape will be partially determined by the topography of the substrate around them. Figure S4 shows schematically this distortion: even if two particles are exactly the same, they will be imaged differently if one is on a peak and the other in a valley, due to convolution of the tip and the substrate corrugation.
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Estimation of the Exposed Surface area of Nanoporous Gold. Figure S5 . Estimation of the exposed surface area of nanoporous gold. (A) typical nanoporous gold topographic image captured using tapping mode AFM, 500 nm × 500 nm. (B) based on cursor profile measurements, the lateral widths and lengths of the gold features were assumed to be given by the full widths at half maximum, and these measurements used to estimate the upper limit of surface area assuming the image could be represented as a collection of spherical and rectangular features, and based on the two simple equations shown for surface area. (C) for a lower limit estimation of the surface are, we utilized spherical cap and cylindrical segment equations, with the arc lengths (s) of the rectangular features determined from the cursor trace across their centers.
In Figure S5 , we attempted to evaluate the total surface area of the outer most layer of nanoporous gold (NPG) that interacts with the AFM tip. Based on an AFM topographic image, of 500 nm × 500 nm (or 250,000 nm 2 ) scan size, we subdivided the porous gold features into two categories --cylinders and spheres. Two approaches, which should provide upper and lower limits, were used to estimate the total surface area. The equations for these approaches are shown in Figure S5B for estimation of the upper limit and Figure S5C for estimation of the lower limit.
For the upper limit estimation, we approximate the surface features of the surface layer of NPG as either half spheres or half cylinders for the convenience of calculation. As depicted in Figure   S5A , the radius and height for a half cylinder shape was based on the width (shortest axis) and length (longest axis) of a rectangle as drawn using image J software. 1 A similar approach was used for a half sphere, where the radius was extracted from one half the diameter of the circle drawn to encompass the near circularly shaped NPG feature. We identified 20 rectangular and 45 circular features in the above figure and estimated the total surface area of the outer most layer of NPG in the 500 nm × 500 nm scan size to be 264,812 nm 2 . The ratio of this estimation to the geometric area of the scan region is 1.06.
In the second approach, used to provide the lower limit estimation, equations for the surface area of a spherical cap and of a cylindrical segment were used to assess the total surface area. For spherical cap calculations, the "h" value is simply represented by the root mean square of the roughness of the porous gold surface, determined by AFM to be 13.8 nm, and the "r"
value is again one-half the diameter of the circle drawn to encompass the near circularly shaped NPG feature. The length of the rectangular shape is used as "l" and the arc length, "s" value, of the cylinder shape feature was determined using the AFM cursor measurement across the center of the feature. The total surface area for the lower limit estimation is 224,695 nm 2 . The result using the second approach is smaller since the first approach overestimated the heights of the identified objects in the image. The ratio of this estimation to the geometric area of the scan region is 0.90.
It is also noteworthy to mention that these surface area estimations strictly depend on the NPG preparation steps and conditions. It does not represent the surface area of NPG prepared via other reported approaches, such as thermal annealing, or de-alloying using a positive electrochemical potential. 2, 3 For the preparation steps and conditions used here, the surface area of the surface layer of NPG is estimated to be fairly close to the surface area of flat gold (within a factor of 0.90 -1.06), without any voids, pores or gaps between gold ligaments as found in NPG. Thus, when we quantify the protein coverage on NPG, we use direct counting of rough bright corrugated spots to determine the protein surface coverage.
We emphasize that this approach is a rough estimation as the atomic force microscopy (AFM) probe cannot access the valleys or the inner contours of the NPG ligament networks, and the widely accepted lateral convolution of AFM imaging is also a factor.
